Peptide-mediated protection from ethanol-induced neural tube defects.
Ethanol inhibition of L1-mediated cell adhesion may contribute to the spectrum of neurological, behavioral and morphological abnormalities associated with prenatal ethanol exposure. We showed previously that the neuroprotective peptides NAPVSIPQ (NAP) and SALLRSIPA (SAL) antagonize ethanol inhibition of L1 adhesion and prevent ethanol-induced growth retardation in mouse whole embryo culture. Here we ask whether NAP and SAL also prevent ethanol-induced major malformations of the nervous system. Gestational day 8.0 (3-5 somites) C57BL/6J mouse embryos were grown for 6 h in control medium, 100 mM ethanol and 10(-10) M peptides and then maintained for an additional 20 h in control medium. At the end of the culture period, only embryos having 18-19 somite pairs were examined and compared for the degree of neural tube closure. Ethanol exposure resulted in neural tube defects (NTDs) consistent with total dysraphia and anencephaly. Co-incubation with ethanol and L-NAP (all L-amino acids), D-NAP (all D-amino acids) or SAL significantly increased the percentage of embryos that had begun to close their neural folds at the level of the forebrain/midbrain junction or that had progressed beyond this stage of closure. P7A-NAP (NAPVSIAQ), which lacks neuroprotective activity, but retains activity as an antagonist of ethanol inhibition of L1 adhesion, was effective in preventing ethanol-induced NTDs. In contrast, I6A-NAP (NAPVSAPQ), which shows reduced efficacy as an ethanol antagonist but retains its neuroprotective efficacy, did not significantly diminish the induction of NTDs by ethanol. These findings demonstrate the ability of NAP and SAL to prevent ethanol-induced NTDs and support the hypothesis that ethanol teratogenesis is caused in part by ethanol inhibition of L1-mediated cell adhesion.